Contributing to the meagre published literature on interrelationships amongst stock market sectors of an economy, the present study sets out to examine both the long-run and short-run aspects of the inter-sectoral linkages in the Egyptian stock market. The data correspond to daily closing prices for twelve sectoral indices of the Egyptian stock market, covering the period between January 3, 2007 and January 18, 2010. The multivariate cointegration analysis reports evidence in support of existence of only a single cointegrating vector within the sectoral indices. Moreover, the results of Granger"s causality analysis show that the short-run causal relationships between the sectoral indices are considerably limited and, where they exist, virtually unidirectional. In general, these results lead to the conclusion that there is still room to derive benefits from portfolio diversification in the short run. However, investors with long-term horizon may not benefit from diversifying investments into the different sectors of the Egyptian stock market.
Introduction
In a global economic environment where international considerations are of overriding importance, knowledge of the degree and progress of capital market integration remains an intriguing area of research for academics and practitioners alike. One of the principal motives for investigating the integration of capital markets is to recognize the magnitude of potential gains derived from, and limitations of, cross-border portfolio diversification.
In essence, adding foreign securities to a purely domestic portfolio allows an investor to accomplish beneficial risk reduction inasmuch as both the domestic and foreign markets tend to drift arbitrarily away from each other. This is well established in the earliest market integration literature (e.g., Grubel, 968; Levy and Sarnat, 1970: Solnik, 1974; Lessard, 1976) that show that, due to the low correlations of foreign stock market indices with their domestic counterpart, an investor could cut down portfolio"s total risk without impairing the portfolio"s expected return via expanding his/her domestic portfolio to encompass foreign stocks.
Nonetheless, a salient characteristic of the global financial environment over the past three decades is the increased interlinkages of national economies due to a variety of factors. In particular, the dismantling of many legal restrictions on financial flows across national borders, the liberalization of economies, the innovations in financial products and services, the upsurge in activities of multinational corporations, and the impressive advances in communication technology have immensely intensified the interdependence level of world capital markets, thus restricting the scope for cross-border portfolio diversification.
Empirical evidence supporting this phenomenon indicates that the benefits of cross-border portfolio diversification diminish or may even completely disappear at the time of bearish markets, due to the noticeable increase of comovements across national capital markets (e.g., Odier and Solnik, 1993; Longin, and Solnik, 1995; Olienyk et al., 2002; Glezakos et al., 2007) .
Moreover, the past two decades and half were fraught with a series of severe financial crisis episodes, such as the 1987 Wall Street crash, the 1997 Asian Financial crisis, the 2001 terrorist attack in the US, and more recently the disastrous subprime mortgage crisis that erupted in the US in 2007. Wreaking havoc with other markets of different sizes and structures all around the world, these capital market turbulences and their spillover effects have deeply cast a shadow over the viability of cross-border portfolio diversification.
In this context, an important strand of studies, looking at the dynamic linkages and the transmission of volatility amongst national capital markets, makes the point that the recent episodes of financial crises illustrate how closely the world"s capital markets are connected and their roles in propagating a shock. The empirical results of these studies reveal substantial evidence for additional cross-border financial contagion provoked by these crises, implying that the efficacy of cross-border portfolio diversification typically tapers off at the time it is needed most (e.g., Arshanapalli and Doukas, 1993; Sheng and Tu, 2000; Izquierdo and Lafuente, 2004; Bekeart et al., 2005) . In line with this strand of literature, Mun (2005) argues that cross-market contagion could provide an adverse investment environment for risk managers and internationally diversified investors since the changing correlation pattern and financial disturbances make it more difficult for them to select an ex ante optimal investment strategy.
On the other hand, there is growing evidence that the benefits of cross-border portfolio diversification strategy over those of diversification with domestic assets are statistically and economically insignificant. For example, Chang et al. (1995) and Errunza et al. (1999) demonstrate that the home-biased US investors may exhaust the benefits of cross-border diversification with portfolios constructed from equity assets traded on US stock exchanges. Cavaglia et al. (2000) show that since early 1997, opportunities for returns from industry tilts have dominated those emanating from countries" tilts and that this dominance has increased since 1997. Antoniou et al. (2010) find that it is possible for a British investor to exhaust the diversification gains of all foreign markets with UK-traded assets, a result challenging the view that crossborder equity acquisitions provide diversification benefits beyond those attainable by investing in assets within a country.
As pointed out by Ewing et al. (2003) , financial market participants are interested not only in how individual stocks perform, but also in how different market indices perform. Indeed, many individual and institutional investors use sectoral indices as benchmarks to track the performance of publicly traded stocks and actively managed portfolios.
Taken together, the empirical evidence appears to support the argument that during times of global market volatility, diversification across industries vis-à-vis across countries becomes paramount in order to accomplish the desired levels of investment risk and return.
With such backdrop, this study seeks to test for possible interdependences between the different sectoral indices in the Egyptian stock market. More specifically, I try to provide answers to the following set of queries: My choice for the investigation of this emerging market in particular is prompted by a couple of considerations. First, as the Egyptian capital market currently functions in regulatory, institutional, cultural, and even psychological circumstances pretty dissimilar to those of its mature counterparts, a substantial amount of research is still needed to contribute to a better understanding of many issues relevant to the inter-sectoral linkages in this emerging economy. Second, unlike many mature and emerging stock markets, the Egyptian market is characterized by its noticeable crosssector and market capitalization differences that may eventually be more observable in empirical work.
The contribution of this study to the existing literature is three-fold: First, although a number of articles addressing the issue of market sector interrelationships and its practical implications for domestic diversification are available, articles focussing on the equity sectors of the Egyptian market are virtually nonexistent, to my best knowledge. As such, this study makes the first attempt to provide empirical analyses about the long-run equilibrium relationships as well as the short-run dynamic linkages amongst the various sectors of the Egyptian stock market. In this respect, some pertinent studies (e.g., Erb et al., 1997; Garten, 1997) point out that the evolution of an emerging market may be determined by characteristics that are unique to that particular country and the stage of economic development of the country.
Therefore, it is important to analyze the behavior of an emerging market, such as the Egyptian stock market, in isolation from its peers with a view to garnering information on the main characteristics of that market.
Second, knowledge of the extent to which sector-specific stock market indices move together in a particular country is crucial to portfolio managers who try periodically to allocate efficiently the resources of investors. Specifically, investment portfolios based on economic sectors that are relatively independent are more likely to add value and increase the opportunity to eliminate a fundamental part of investment risk. Moreover, gaining a better grasp of the nature of the market sector interrelationships is of practical interest to a considerable number of international investors who wish to diversify across industries and sectors. Third and last, the findings of this study could be of use to other emerging markets that have characteristics and circumstances similar to those of the Egyptian market.
Following this introduction, the study is structured in the following sequence.
Section two presents a succinct review of the relevant literature. Section three casts light on the different econometric methodologies applied in this study. Data description and preliminary analyses are presented in section four. Thereafter, an interpretation of the empirical findings and an analysis of their implications are presented in section five. Finally, section six concludes.
Literature Review
There are voluminous studies that investigate the level of integration of the world"s capital markets over time and across markets. These studies also explore a diversity of issues germane to global market linkages, such as short-run and long-run interdependences of these markets (e.g., Chung and Liu, 1994; Shamsuddin and Kim, 2003; Phaylaktis and Ravazzolo, 2005) , leaders and followers amongst a set of financial markets (e.g., Arshanapalli and Doukas, 1993; Ghosh et al., 1999; Masih and Masih, 2002) , and transmission mechanism of market volatility between countries (e.g., Soydemir, 2000; AuYong et al., 2004; Chung, 2005) . A key contribution of this stream of research is the information it uncovers about the diversification potent ial amongst international capital markets.
However, a handful of studies have been undertaken to address the issue of sectoral index interrelationships concerning a particular economy. This is a persistent question for investors with preference for domestic equity and reluctance to diversifying internationally because the construction of a well-diversified asset portfolio relies on a sound understanding of how closely different market sectoral indices are interrelated and how these dynamic interrelationships vary over time.
A well-cited study in this line of research is that of Arbeláez et al. (2001) Malaysia. This implies that investment managers should account for potential movements in sector-specific and sub-sector-specific risks. The results also imply that investment in one or two sectors of the stock market face higher total risk than in the past due to the increasing sector effects on portfolio investment.
Undertaking the perspective of a Cypriot investor who is interested in domestic portfolio diversification, Constantinou et al. (2008) The current study builds upon and extends the literature through the use of Johansen"s multivariate cointegration analysis (1988, 1991, and 1995 ) and Granger"s causality analysis (1969, 1988) with an eye to capturing the short-run and long-run relationships that may exist amongst equity sectoral indices of the Egyptian market.
Econometric Methodology
In order to accomplish the objectives of this study, I employ the econometric techniques of unit root tests, Johansen"s multivariate cointegration analysis, and
Granger"s causality analysis. This battery of techniques gives the opportunity to explore the nature of both the long-run and short-run inter-sectoral relationships in the Egyptian stock market. Setting the stage for the empirical analyses, this section aims to provide a succinct description for these econometric methodologies.
Tests of Nonstationarity
A prerequisite for cointegration methodology is to check up whether the time series considered are individually stationary or not, and if they are nonstationary then to determine the order in which they are integrated (Granger, 1986) . Thus, to test for the presence of stochastic nonstationarity in the data, I explore the integration order of the individual sectoral time series, utilizing well-known unit root tests including the Augmented Dickey-Fuller (ADF) test Fuller, 1979, 1981) , the PhillipsPerron (PP) non-parametric test (Phillips, 1987; Perron, 1988; Phillips and Perron, 1988) , along with the KPSS test (Kwaitkowski, Phillips, Schmidt, & Shin, 1992 ).
In the ADF and PP tests, the null hypothesis is that a series is nonstationary (i.e., existence of a unit root); hence, rejection of the unit root hypothesis is necessary to support stationarity. The asymptotic distribution of the PP t-statistic is the same as the ADF t-statistic. The main distinction between the ADF and PP tests lies in their treatment of any "nuisance" serial correlation. The PP test tends to be more robust to a wide range of serial correlations and time-dependent heteroskedasticity (Syriopoulos, 2004 ).
On the other hand, much as both the ADF and PP tests are widely used, some studies (DeJong et al., 1992; Crowder, 1996; Schwert, 2002) indicate that the ADF test notoriously lacks power against trend stationary alternatives, and that the PP test is not adequately informative in distinguishing between a unit root and a near unit root case, so these two tests may render spurious unit root results. These studies also imply that it would be an interest in unit root tests that have the null of no unit root. A popular test with this feature is the KPSS test of Kwaitkowski et al. (1992) . In contrast to both ADF and PP tests in which the null hypothesis is nonstationarity, t he KPSS test uses trend stationarity as the null hypothesis against the alternative of a unit root, so any lack of power will work in the opposite direction.
The selection of optimal lag length for the ADF regression is based on the lowest value for Akaike Information Criterion (AIC). Also, the determination of the bandwidth for both the PP and KPSS tests is based on Newey-West Bandwidth procedure (1994) using Bartlett kernel spectral estimation method.
Johansen's Cointegration Analysis
The objective of cointegration analysis is to assess the existence of a long-run equilibrium relationship amongst a set of nonstationary time series. In the case of two proposed in the literature of market integration, this study carries out VAR-based cointegration analyses using the methodology developed in Johansen (1988 Johansen ( , 1991 Johansen ( , and 1995 .
Basically, Johansen"s cointegration analysis is based on maximum likelihood estimation. He starts with a VAR (k) specification for the n × 1 vector of I (1) variables, y t :
where t
Next, defining ∆ ≡ 1-L where L is the lag operator, Johansen rewrites equation (1) as follows:
The reason for doing this arrangement is that all the long-run information in the Y t process is fairly summarized by the "long-run impact matrix", ∏, and it is the rank r of this matrix that identifies the number of cointegrating vectors. The above representation combines both differences and levels of variables so that the information included in levels is not lost as it is the case when utilizing differences only. If ∏ has rank zero (i.e., be a null matrix), equation (2) reduces to a standard VAR in first differences and the components in Y t are not cointegrated. On the other hand, if ∏ is in full rank n, all the components in Y t are stationary. In a more general case when 0< rank ∏< n, the number of cointegrating vectors is equal to r, the rank of matrix ∏.
Inasmuch as the rank of a matrix is equal to the number of eigenvalues λ i (i.e., characteristic roots) that are significantly different from zero, Johansen (1991) proposes two statistics to test the rank of the long-run information matrix ∏:
where λ i are estimated eigenvalues ranked from largest to smallest. More important still, a salient property of cointegration analysis is its linkage with the error correction representation. Engle and Granger (1987) maintain that the existence of a cointegrating relationship implies that the data are generated according to a partial adjustment or error-correction mechanism. The equilibrium error ensures that, after short-run deviations from the equilibrium, the system will return to its longrun equilibrium. Using the two-variable system as an example, the error correction model (ECM) has the following format: 
Granger's Causality Analysis
Apart from the examination of the long-run comovements between the sectoral indices of the Egyptian market, the current study looks at the short-run dynamics between the same set of variables via performing the Granger"s causality tests. The objective in this exercise is to determine whether significant inter-sectoral causal relationships exist in the Egyptian market.
Granger"s approach (1969, 1988) to the question of whether X causes Y is to see how much of the current Y can be explained by past values of Y and then to see whether adding lagged values of X can improve the explanation. In other words, Y is said to be Granger-caused by X if X helps in the prediction of Y, or equivalently, if the coefficients on the lagged X"s are statistically significant.
As recommended by Sims et al. (1990) and Enders (1995) , the nonstationarity and cointegration tests should be first carried out prior to conducting the Granger "s causality tests, in order to see to it that the Granger causality results will not generate nonsense inferences. Hence, based upon the results of both the nonstationarity and cointegration tests, the existence of three different cases is envisioned as follows:
 If the time series are found to be stationary or I(0) to begin with, the Granger"s causality tests will be based on the following bivariate vector autoregressive (VAR) equations:
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There exits also the possibility that the time series of a variable is found to be I (0) and the other I(1). In this case, the I(1) variable will be included in the equation in terms of first differences whereas the I(0) variable will be included in levels. As the first differences of an I(1) series will be converted to I(0), this procedure ensures that all series included in the equation are I(0) (Sander and Kleimeier, 2003) .
 Lastly, if the time series are found to be I(1) and cointegrated, a VAR estimation in first differences will be misleading. Engle and Granger (1987) and Granger (1988) suggest that, in the presence of cointegration, the causality tests in (9) and (10) be augmented with a lagged error correction term (ECT), derived from the cointegrating relationship, and estimated within a vector error correction model (VECM). This procedure helps to avoid the misspecification of the VAR model.
In this case, the following causality test can be applied:
, , 
Data And Summary Statistics
As 
where , ti P denotes the closing sector price index i on day t.
Indeed, the use of higher frequency data (i.e., daily data) is preferable to the use of lower frequency data (i.e., weekly, monthly, or quarterly data) due to the fact that longer time horizons are less capable of capturing rapid transmission of information amongst the different market sectors in the short run and can blank out transient interactions which may last only a few days (Cotter, 2004; Narayan et al., 2004) .
As a starting point, it is appropriate at this stage to provide some perspective on the properties and trends of the individual sectoral indices of the Egyptian stock market. The summary statistics of the daily stock index returns presented in table 1 spotlight a number of conspicuous findings.
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Empirical Findings

Results of Nonstationarity Tests
As described in section 3.1, prior to considering cointegration analysis, one should establish the nonstationarity property of the individual time series involved. To this end, I test each time series for the presence of a stochastic nonstationarity, us ing the ADF, the PP, and the KPSS unit root tests. It is worth noting that both the ADF and PP regression equations include an intercept and a linear trend. Furthermore, I
choose to perform the KPSS test with both an intercept and a time trend since all stock market sectoral indices in figure 1 clearly display trend-like behaviour, not to mention the other option (i.e., including only a constant in the KPSS test regression)
is merely a special case of this more general specification.
The results of the unit root tests are presented in table 3. Since the test statistics of the ADF and PP tests are higher than the critical values, the null hypothesis that the individual sector price indices contain a unit root in the log forms can not be rejected at 1% significance level. However, there is no evidence to support the existence of a unit root in log first differences of the individual sector price indices. Also listed in table 3 are the KPSS test results which indicate that the null hypothesis that each sector price index is a stationary process in the log forms is rejected at 1% significance level. However, the KPSS test fails to reject the null hypothesis when the individual time series are in their log first differences.
PLACE TABLE 3 ABOUT HERE.
These findings are broadly consistent with those evidenced by most market integration studies (e.g., Arshanapalli and Doucas, 1993; Kanas, 1998; Ghosh et al., 1999; Siklos et al., 2001; Glezakos et al., 2007) , which demonstrate tha t capital market index series become stationary after differencing once. Accordingly, since unit root tests establish that all sectoral index levels are individually integrated of order one (I(1)), I can proceed to cointegration analysis with these indices because they are all integrated of the same order as required for cointegration.
Results of Johansen's Cointegration Analysis
To begin with, before Johansen"s multivariate cointegration analysis can be carried out, the optimal number of lags in the VAR system should be determined. That is, they have a tendency to move towards the same direction, at least in the long run.
Accordingly, two salient implications are worthy of mention. First, the different sectors of the Egyptian capital market are more or less influenced by the economy"s fundamentals (i.e., inflation rates, real interest rates, monetary policy, productivity) that bring them together in the long run. Although there is still room to derive benefits from portfolio diversification in the short run, it is not possible in the long run because the presence of common factors amongst the capital market sectors circumscribes the amount of independent variation. Thus, the benefits from diversifying investments into the twelve sectors would dwindle away. Second, there must be some significant Granger"s causality in the system at least in one direction.
This direction can be tracked down through a VECM derived from the long-run cointegrating vector.
Results of Granger's Causality Analysis
As indicated in section 3.3, in case of the presence or absence of a long-run equilibrium relationship, the possibility of a short-run relationship between the variables under scrutiny may still exist. To test for this possibility, the Granger"s causality analysis is employed. Taken together, the findings suggest that the short-term causal relationships between the economic sectors of the Egyptian market are considerably limited and, where they exist, virtually unidirectional. These findings may sound typical, especially given that the Egyptian capital market is in effect inefficient because trading is comparatively thin for the information to be disseminated timely and broadly. The implication of these observations is that an attempt to predict the stock price movements of a sectoral index based on the information content of the lagged values of another sectoral index in the Egyptian market is expected to be fruitless in most cases.
Summary and Conclusions
Knowledge of the extent to which sector-specific stock market indices move together in a particular country is crucial to portfolio managers who try to allocate efficiently the resources of investors. Specifically, investment portfolios based on economic sectors that are relatively independent are more likely to add value and increase the opportunity to eliminate a fundamental part of investment risk.
Contributing to the meagre published literature on interrelationships amongst stock market sectors within a single economy, this study makes the first attempt to provide empirical analyses about the long-run equilibrium relationships as well as the short-run causal linkages amongst the various sectors of the Egyptian stock market.
In These results have a bearing on the potential benefits from diversifying portfolios into the different sectors of the Egyptian capital market. Although there is still room to derive benefits from portfolio diversification in the short run, it is not possible in the long run because the presence of common factors amongst the capital market sectors circumscribes the amount of independent variation. Thus, the benefits from diversifying investments into the twelve sectors would dwindle away. 
